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(54) METHOD FOR PRODUCING POLYHYDROXYCARBOXYLC ACID-BASED 
COPOLYMER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a new method for producing a polyester copolymer 
having high molecular weight, impact resistance, flexibility and biodegradability and to provide 
an impact resistance-imparting agent to a polyhydroxycarboxylic acid. 
SOLUTION: A method for producing a polyhydroxycarboxylic acid-based copolymer is 
characterized in that the polyhydroxycarboxylic acid having a weight average molecular 
weight of 5,000-400,000 (A) and a polyester having a weight average molecular weight of 
5,000-200,000 which comprises a dicarboxylic acid and diol (B) are melted and a 
transesterification catalyst (C) is added to perform a transesterification reaction under a 
reduced pressure. The impact resistance-imparting agent for the polyhydroxycarboxylic acid 
comprises the copolymer obtained by the method and a polyester composition contains the 
agent and the polyhydroxycarboxylic acid. 
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[ 0 0 5 3 ] :^m('ym-mizx *)nti>iihitf 

;<^;W-KyiS (A) tHt'Jx>;ir;p (b) tcoMUtfct 

[0 0 54] Mttf. ^Ut KD^>'*/P,-K>i? (A) 
i:;ifyx;^-f;l^ (B) i:C7)KaJt*i. (A) : (B) = 
2 5:75-98: 2ff)i^. ^ma<^^0 h Hodf >- 

goR s A nxmm Lt:m^T<7)?mm&.m ( e ■ > ti 

0. 5KPa-3. 0KPa<7)IEH$-S^L. .tOflbt/c 
tOli. 0. 6KPa — 2. 5 K P a<0|gH$'S^-f . 
[0055] \.^-ftl<r)m&^i>Tsi3<4 5'CULh 

^J^S(0;K';xxir;l.;^^^^JJ: y) t@ni>. S 

^m^imn-fiztt^x'^t. mm. d^uth-nJ?- 

i^iDVff^yW. ( A) i: LT. ;lfJ?Li!S:ffll^ytJ©^. ;K 
'J?Li?i:^';xxf;u ( B ) iO««Jt*^9 0 : lOX'h 
h^(r>m^20 0uraffyrV'Xy ^ )VM,ffy^A xmi3 
5%OT. i:'9if^L<«l-3 0%, §i5>tci?iL< 
W 1 - 2 5 Jg-C* S . y fc H airi^ii)Vif^yjm^ 
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S-*L. ttzii. mi'm^-y h^^/PATl JJiLh. if 

[ 0 0 5 6 ] IIijK'J t Ko:^-i^X?yL';K>'KiKft«-&*^ 
fflV^/i^J^Xti 1 0 X 1 0 c mjE^-JB. 2 5 0/1 mW 
-f /I'A 3 5 'C. ?ag8 0 %comg'l?g||lCj5tl L 

t # . mm&mmi)^ii> e o Biajby u - mis^mti 

[ 0 0 5 7 ] § ^>t*^jT#ioitl)!jty h Ko=^r J/;* 

iz±jfm^ti. tfzmixh^m^x^^mmm 

10 0 5 8] tti. fc h'Odf 

[0059] l^LTttSt^rffiti Ofl'^>tLSdfJ h K 

o^^;*;i/^yi?^i^a-&ft (D) <^^*>. -etoaa^ 
i^d)-^^4«no. oooa±.x\ :^^xwf^^ 

'J^~X'$>l^U t h'ndri/;&;WtC>i! ( E ) izmUftt 

[0060] iitzl. h HDdf-i^;^;i^;KyB^J^a 
^(D" ) <0M¥i^5H-»«l 0, 0 0 0|.:Ui«:Ot, 

tltiibiZii. ai¥i^^«**2 0 . 0 0 0-2 0 
0, 0 0 0(r)^m<^ij<7)mtL<. 3 0, 0 0 0-2 
0 0. 0 0 0<7)KfflOt>tfO*U'9»tL<, 4 0, 0 0 
0-1 50, 0 0 0<oeH<0t>c7)*^'!HplCifttV\ 

[0061] ai^%^j^M*«i 0,00 o&±<nmt 
mmz 2 0 0, 00 ovxTX'h *) . mm L^t-$*>'5> i 

50. OOOWFX'h^. 

[ 0 0 6 2 ] .-JfJ h Ho^ j^;«r;l^;Ky^*a-g# 
(D" ) c7);<r5X|^iaS (Tg) -70X;~60 



"CcO^*Jif 4 L<. -65 -0-60 -C^KHiJilf fc» 

[0063] mm¥^^mi^i o . o o oBLt-c. 

;!r5X!|S^ig^^ 6 0-a:iTi:=5rl. J: 9 (clSthL-^v: 

10^«^i<£(D' ){±, 2 OiCti5{tSI?iS3ltt* 
(E' 2. 5^;!r>N*::^;&;KGPa) tlT, 
U<tiO. 1-2. OGPa.cr)ij<r>TS)l. 

[ 0 0 6 4 ] :^^Mcomm^nm&x/^u b 

Hodfy;{r;l^,-i(>l!(E) 5:^^r-rS'-K'JxXT/UfflJS 
!tll (F) t:^v^TiJiH3tl.. 
[0065] *f&B30;Jf 'Jx;?.x;um%l ( F ) fcfflv^ 
(>tlh'7hV-y^ V '7-X'h S ;K U b K Ddf 
^^ym (E) fcL-Ctl. ;KUIl®!. .ifU^'J 3-;H8, 
-■K'J b HQdf v^f-U— 'J b Kndf i^A'U 1^- 
bHodfv7'f-U-hi:bN'odf W—hiO^^ 
it(*JAr\:iyi'hymt/im<if^tll, 

ru^9vymti<. ii^')%mtim^zi^tL^\ z 

ft5 0. 0 0 0a±.mtl<, 7 0. OOOULhTi^J; 
'3if4L<. 100, 0 0 0tLh*5!Hf(:*f*L<. *>o 
50 0. 0 0 0IilTOt><03!)«iff*LV\ 
[0066] *^B«<7)iBff»4W4SiJ{i. ^<r)t t^'J 
f LK^r t'O^lf ; b h' n i^;<?;l/;i< yg? ( E ) 1 2^ LT 
tJ:>-^L., ^i^);K'JbHD4f>'7>;W*:yi!(E) fc^iS 

[0067] 2|s:^H30B«5ltttt4S'JS:fflB!c-rS5Ky b 
V\i^'^iifU:if^ymi^^ ( D • ) t . -iCU b HD 

(E) commmi^mc^mmm- 

titmX'hiHiX<m,zm^^ixl icTjTli^v^*^ if 
4L<{i (D' ) : (E) = 3 : 9 7-7 0 : SOX'h 
0. Wizntt<ii5 : 9 5-5 0 : 5 0. mzUtt 
<ti5 : 9 5-4 0 : 6 OX'hh, CKOfflfgltc^iEHl*! 

[0068] W»^it-^^Ji:,-Ky b Hn4f 
S! (E) tcOSM^frti. »-rS.-KybKn:Jf>';&;l' 
-■Kyi? (E ) <^li^U±T'Oiiigii:!5rS*^ ^IgBjoit 
Wl^f-t^JW (E) ^«jS-rS;KybHo4fx;*;l';Ky 
ffi^^^a-^* ( D ' ) 1 0 0-2 8 0t;T'J)l> 

C:t*><i>, 18 0-2 0 0iC|!ff^T*I.Ct*WtU 
V\ 2 0 0-Ct:±^ < mt^m^ii. ^Vh}iX3^=^y!j 

[0069] iiggatSti, LtB L«^--:J^-. A'-y 
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umimzii. sfflTT^EL. ^0'?-mmm 
[0070] ^^m(^^o:j^xT)\^m.m ( f ) ti, t 

•CJ)I>. ^ia. mmm-t.zX^i^-V. 

(r>M^i,mi.zmm^fitc\^i}^. -mm^zm\^hixx 
[0071] -if •jx;<.r;i^ffl«it8) ( F ) mmm 

<. mmmm^x'hh, 

[0072] mftllJf liiJSSri^ffl-t&BSCti. » ffilirt-C 
firVK J1^*«0*^I: 5 0 P P mOTt:Wx.SO*Jiff^ 
(F) «#9^'^'>f K*fcJ:oTM!6rl.*^ 

[00 7 3] T^^^df-\'Xh^T'--K'JxXT7t«^ft 

(F) <)i'M\L'th^.<r>mM&mi. 
=Srv^**. 5i«. .-K'JXXT^/I^ffifigiitj ( F ) (;)l|jiAJ: 0 1 
0~6 0'Ci^v^fflat'*l., ^iilf ttii§nfv:7-f/PA 

^'y^D-;U. XT— ^-(7, jil,^J©^t(4» 

[0074] Bail$^l^7 4 )VMi. ifyXW^m. 

[0075] -«|}E#C0%^«, n-/l/ffi(c J: 
1. 3~10fg@#tSc7)*i$f|;ti,^, 

u~)i'mz^hmmm^'ry9-\ziihimwti^ 

mwimmizn-^xh. mmizn'^xtS:\>\ @#fg 
if:^i6i&yfii:^[6i(w -en-fill. 3~6fssfrf 

wsi.»s^^rrs7-f;i^A3!)<#ii<. m^tg 

Wmzy ^ /VJ^.imtiXLt^'^^K^^W S^aU 



[0076] m\mSi&ii. ^0 1 Hn=5f v;^?;!-'-^^!^ 
m-^i^ ( D' ) (r>:(fyxmi^^ (OT. TgfcV^ 
a. )~(Tg + 50)-C<0ffiH*»'if^L<> Tg~ 

( T g + 3 0 ) ♦c<7)Ki8**^ic»* L»-\ mms^T 
smxnmwmmx'h o . ( t g + 5 o ) -csriSi. 

10 07 7] tti. W5¥M4*l«l±S-*-5fei6fc:. @f*l 

•tiztizxt)mwmi:}fli±^it^ztLX'^i, 
[0 078] mmi^i^±^^^tzMz. mwm 
mmn'xi^yh'm^not. mm^m^^m 
^itim-tizbizx'ommmi^±^^hzbf}^ 
X'^ 4 , fa-b -y h^oaa^tt. i^^itm. ( T c ) J: 0 
2 0X:m^i^i)'i^. mst^V7-(7)M^m<omx 

noZbt^'^hijK 7 0~15 0-COKH, XKim 
L<«. 90~150 'Ccomx-n 0 1 Wgfttt^ittt'ti 

5:<, ^mmmii(r)y ^ ;uj^min>[^±ti(^x\ a 

[ 0 0 7 9 ] aft-ir -y hSngB$^«a^ i m^h 3 0^m 
<(il#~l^^T'J>l>. 

[0080] ;ix^>7 -fyPA^(7)^t. -«6<;=Sr7 -f 

[ 0 0 8 1 ] *l6Bfl<^--KUXXT;l^^!tl!l ( F ) 

T>mm(F) izntx, 'Ks.wm.x'o. 0 i~i 0 

%<r)jlX'mattZ b imt Lv\ 
[0082] *l|B3£0*''JxXT-;l/mftt¥frt-ta 

i:iizx*)ftmi¥ti-hzttX'^h, *n:»ttj9S. H 

co^j-jBtt^u v-7 -f /PAtcose-fbt^tgr*^. 
[ 0 0 8 3 ] 7 -f ;PA<o-»ainiffifc UTti, 

m\'^iZbtK'^h. *%B30ifUx7.r;Pffl^^ 

( F ) C07 -f ;^A<l:{±. ?;iffl^iiico7 -f /i^AiBttcfigffl 
I.. 

[0 084] *3SE3g^J^«^(cW. 
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[0085] ^yyu-i^aym&com^. 3l;^o-9-- 

[0087]v:ix4.7-f iV2^W^mMRMh mz 

[0088] ^Jt :^o-fiy^t$^X\ l!i#WJ«M«i& 

<ii^OB^«|f*iiiS4irHi«Jli8fliS:#|.C 
I.. 

[00891 *l6IBO;K>Jx;^T;Pfflfig!fe ( F ) ti, W 

(-i 0 , ilS#7 ;l'A*VHiffi#7 ^ ;l^i..f 0 . 2 0 

JJa±, if*L<(i:0. 3~5 J(7)TJ.*'y«l^g^ 

U < ti 1 - 1 0 J C07 -f ;W-A>f H SrWri. . 
[ 0 0 9 0 ] § ii>H. *f|BB<^/1f Jx:^r;HfiB!t!|?5 

( F ) \,iifm^<mmmHm:mnh ^uz^ 
0, wxtzmmi'^y.. mux. wmmcp) 

£UcgfflT-i7)|fS53ltt* (E- )«0. 5-3. OK 
PatOliHSr^L. J: Oflm3tt<0«. 0. 6-2. 4 

[00911 l<%-f*l<OifflJife^)-iTg*J5 0'CaJi 

[ 0 0 9 2 ] t . *^BflcOiB«^W-^J«, '-K U h 
Hndfv-;<?;U*:yi? (E) {l»Lr tmJtMBfltt^ 
«|}§t«.it*^f gajttf, «*fii»:T'.'KUILKi 

0 m\izn\Jm9m^^^ m^mn\.m.^ 2 5 

0 p. m<r)rux 7 >f lUM.cr)^^ xmi,i 3 5 J: 0 

»*L<t±l-30%. S<J>fc»tKt±l~2 5%T 

[0093] :^^m(^mm^m^mi:^^tzJi^uxx 

T/l^^ft ( F ) ^m^^tz^mffaXli ( 1 0 X 1 0 c m 
lEIim. 2 5 0x<mJScO) 7^yl/i»Sr3 5*C. iiS80 



[ 0 0 9 4 ] $ ibfc, :^mx'^%(,tiimmmtmm 

RX/mit^^V t Hodf i^X?;i-^yi! ( E ) t i:-^ts^ 
•JxXT^yPffljigiftl (F) ti. S»^ria-»tt2r^L. 81* 

*MbL, 9\-m^Ut:^j:\.^tX'iz^m^mX'3f>?>. tfz. 
[00951 *^BH<?);K'J h Kn^^';&;|..-KyiE3^JUI 

-fy^fflsiis ««fflsaii. Eitffl 

[00961 aSW^t tXti. mt^i. y<)Vi.tl 

[00 9 71 *3t, '5-Ofl!!<Offl3*tLt:^o-fi!U^t 
fctfo. ^afflfli, WiZ\,i. BSfflt UTAliFIS, «l 

[ 0 0 9 8 ] ^/c. it^K^Jt LTtiiiffl, 

m^. ^m.miz. ttzmms&jmttxii. 

[00 9 91 1:^, lft^09 5^-i^3yi?iatLT 

^T- 7". 7''J'^-<;^-H. SflS, >'N-yf-f-Xh-y^ 

Ji^<?)7-f;l/^'-WW^ii6. 
[01001 

[Mfi0i|] ar. mmmmimmim\>^x . 
mizMi>^mzmm-thi}K ^mni,i^ti(^mmm(,zMi> 
is^$it«.toTmv\ ttz. mmmitztiuxmzm 
'om^m'o ratj X« r%j -t*. 

[01011 IIJt0lJrff-33t«l^«JaT<Oi: iS*)Tf> 
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SHLC-8020, )??7AiaS4 0'C, f-h5hHo 
yy ymm. SEM 1 m 1 /m i n ) J; mm^V Xf- 

[0102] ( s^emttas^ ) ^^m^mm^w. 

S!!DSC2 2 0C) SrfflV^. - 1 0 0~2 0 O'CcOl^ffl 
iW&^10X:ym i nT-aJ^Li^c, 
[0 1 033 ( h yim%M%m^ (OT. 1 H - 
NMRt^Bg-rS. ) a!lS-9-y7->l'3 0mgiS:i?OD;^ 
;^A-d (CDC 1 3 ) 0. 5mL{t^»L. Zil^N 
MRm:ffyXTyyMZXtl. 1 H-NMR^B ( B* 
«i^1*it^ttS!<?)JNM-LA3 0 0) fclT 2 S-Cfffll 

[0104] (^BJttSO^ ; OT. r/^^ Xj t *B&f 

I,, ) ^UxXr/l^iSfi^ttS. 8gtl2cmxi2c 
m(OI^r}^S:< '3i^iv^/;i¥$2 0 0;um<7),-Kt;xf-uy 
T^7^'V-b (PET) 7>f;l^A$'J|t$ 1 0 0;um<0 
5 K7^;PAt1i$^. 1 9 0--2 0 0'CT'Sl!l[ 
L=5r*<<^BE:^]5 0kg/cm2 -ci^raT-^xLTt. c: 
<7)fi . 5 ji^myiii^ruxmzMf. K0I±)U-C24KJS 

ScmlC-BJO, SKU- (H^mfenJSlS^^ajSND- 
lOO IDP) izxm^Lt:. 

[01051 (f^^yw^mmmi) j i s k 5 

4 0 0c7)rA;Ky«^Jgaj^ffi$-fflV^T, 
^f4>i^f>:7>^;^A^05 0%^S«x;t^;^df-5:^i6;<:. 7 

[0 106] (r^j-vr^hmm/wmiim) 

#'5it3t7-f/UAS:3 5X:. S«8 O'CfcrfiloT^'^NV 
LT, 2 0 0Bl':l±ig3aLtt7'll-Kr'>^t^^^t, 
[0 107] (##0«1) (llilte]K;tfUxXx;PB-l 

(7)^fi^) 

fc7-otru-y^iJr?-;P (tJlT. P G t ^B^-f ■?> . ) ^ 
1 . 4 SfimaTT' 1 5 Or*»^> 1 B# 

mzi 0°C-ro#jS§-ti:=5r*5^>JMJf t^c. ^jS-fS 
*2:S*L^:**4>2 2 0m'C#aL. 21^1^. xx 

OppmS-^nL> 0. IKPai-CiSELTB^SJi 

(JilT, M n t^Bg-r^. ) *53 5 , 0 0 0 , fi 
«¥^^^i(IUT, Mwt#B&-r^, )*i6 3. 0 0 
0OfllKIS;KUxxf /I' ( B - 1 ) 
[0 108] (##^2) (lig!6Si!Kyxx-f;|/B-2 
<^Jj!c) 



mm. ^yAgjA-gSTf^L/isoLRmiit-, 

SeAJrl^/USMtPG^ 1. 4^;l'3*ttS>^, g 
3RSi8ErFT" 1 5 O-Cix^ 1 milZ 1 O-C-fo^ffl^-^iS: 

A^'^SDfditf 4«-tl.*^S*L^r7!)i^> 2 2 0*0 
^T'#SL, 2i^raf^, xXT;l-35^M^t LT^^y 
xb77'h^i^b'5 0ppm$-^JnU, 0. IKPa^ 

(UlT. PMDAfc^-tl,. ) 2gB2:» 
210'C-CO. lKPat'i5EL^rA^''i>3l^JSIf 
LT. GPCfc:J:|.Mn3!)*3 3, 0 0 0 . Mw*«7 5 , 
0 0 OOSIffiS^^'Jxxf/P { B - 2 ) 
[0 109] imms) (Jil»fi5;KUxxx/PB-3 
<7)-^«) 

WSS. ;<f;^3IAt5-#L^5 0LKJJ?tifc:, 

n^N^Kdar. suAfc^BS-ri.. ) ^TegBtry 

ti^B!(JaT, AAfc^tBS-rS. ) Sr24gp, 
yir<oi^;H»{cWLTi. 4^;i'SJI<oi, 47"^ 

i-y^-;KiiiT. 1, ABGtmti, 
mm,^x' 1 5 o'c*>^> 1 mm^z i or-fo^a 

2 0%h fVxymmizmmi. ;KUxxr/Wc*f L 
TO. OS^co^^-^^i-l-yi^-fVl'T^^-Y- {&. 
T. HMD I t=tB&-rS. ) SrjDt/c, at, :t7:?i^ 
KxX^jKUxxr/Pfcr^JtT 0.01 gP3sjD tt 6 0 
•CT-mra^itLT. Mn*>'5 1, 000. tM.'f-m- 

w*5 9 5. 000 ff)1!^Shm^ V xx-f;P ( B - 
3 ) Wc. 

[0 1.10] (mm4) (m'm^'):r.xT)UB-4 
m^. ^xmx'BinirzsoLKmiz. 

3>'^:7i!(JaT. Su Ai:=*BS-rS. ) Srl^r/USSt 
rntU-y/yn-zKOT. PGt^B&-rs. ) S: 
1 . 4^;l^Sft^tta;^, g^^STT'l 5 or*»<^ 1 

Btstci ox:-fo#a§-t^*</i>jp|SM«#L/c. 

S*Sr®iL^r*f'o2 2 0*CifC#iaL. 2^^|^. x 
Xr/UZeMliyaEt tt f-:? yr h 5 y 7°p;K^ K 1 
SOppmSr^Dt. 0. 1 K P a^T«ELt 6B#S 
«#L. Mn*si8, 000.Mw*i27. OOOOli 
Biri^;K'JXXf-;W ( B - 4 ) 
[0111] (#^5) (liil»S6-5f«Sl;K'JxXT 
;PB-5<0^^) 

Jiffs. ;yx»A«S-ttUv:5 0 0mL79X 

AA5:4 7liP, TPA^5 3gP, i^';<?;U*:yS?0 
l^;Ui*tc*tLT 1 . 4*;PS«(7)1, 4BG^ti:S. 

i^, mm.^TX' 1 5 o-cij^h 1 mmz i ox;-fo#ffl 

2 0-CSr'#SL, 2i^f^. xxx/l-32^)«i: Lt 
•f-rJ'W y7'D;K^>'h'10 0ppm|:gSJlDL. 0. 1 

i^p Si tx-is&Lx 7 etmmu^, Gpc^m^fe^j^ 

'J;^f-uy|ft»:t:<J:i.Mn*M8. OOO, Mw*<10 
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3,00 o(r)mm ■ ^«ft^yx;^T/w ( b- 5 ) ^ 

[0112] (##0116) (fllllSli^yx;^x;l'B-6 

rxy;K-;i- 1 0 6 2 j ( n ^^-x^mmymUz^ 

^^-r-m-.iiiT. DAHfm-tl, ) DAH6 6 
1. 6->-;5'u^df-9->v;*;U*:yS! ('f-xh-? 

CHDAi:=tB&-rS. ) 3 4 



Jt. ^-ri>7KS:®*L=5r*5'?>2 2 O'CtX'mSyL. 2 

H50ppm$r»L, 0. 1 K Patf^ffLT 2^ 

2 0%h;PxyjMtcWi!L, *r';xxr^utS^L-c 
0. 0 5m<r)}{UXilt:Mx.tz. ^h\.Z:^9yynxX 
Sr^'yxx-fMZ^fLTO. 0 lg?8fe!jDL.T 6 0'CT'l 
^WmLX. Mn3&i25. 000, Mw*555. 00 

o<nmmmffimmm!i^'}:i^x^)v (b-6) 

[0113] 
[1^1] 



[0 114] 







##^2 


*%W3 




PG 


PG 


1, 4BG 




S e A 


SeA 


SuA/AA 


mmt (Mm 






(76/24) 






PMDA 


HMD I 


ffiA (X) 


-2 1 


-23 


94 






B-2 


B-3 


Mw 


6 3. 000 


75. 000 


9 5. 000 


Mn 


3 5, 000 


3 3. 000 


6 1, 000 



[IS21 





^^m4. 


#%^5 


l^%M6 




PG 


1, 4BG 


EG/1, 6HD 








0. 9/0. 5 




S uA 


TP A/A A 


DAH/CHDA 






53/47 


6 6/34 








HMD I 






1 1 8 


-11 




B-4 


B-5 


B-6 


Mw 


2 7, 000 


103, 000 


5 5. 000 


Mn 


18, 00 0 


48, 000 


25, 000 



[01151 (Hiftfi^ 1 ) ( jKU h y^ui^i^iiiviiiyw. 

fllHSSe^'Jxxr^KB-l ) SrSOgSt, tK'JILK 
(MwlTO, 000,Mn92, 000 ; lilT, PL 

A 1 b'm-tt. ) t: 5 ou^mn^<r>n\<^fz^^'iyr 
0 01C. m.mmm9i.Tx\ f-i^^yfvyyh^i^vn 

00ppm»L> «ESO. IKPa-C'SI^RmS 



OppmSrmSDLT, Mn*t52, 000, Mw^flO 

8 , 0 0 0 OtKU h h'ndf ( C 

-1) ^Wz. ^^>nfcC-Hi. m^c7)^i^«(cjt 

LT^u<i«<, \tmm»x'h^tz. tfz. gpcm 
[0116] {mmm2 ) {^tv t i^aJii^AJun^ym 

^fta^C-2<^-^fi£) 

flllftBlJK'Jx;^-ryKB-l ) Sri 0S5k> PLAl^ 
9 0^immim^^ti-t^^'?:ftuy^xai,zMi. 2 
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EKO . 0 5KP aT5^IS|»S$-fr/t:. Ri5»7f*fc 
xi-jl'^^-fymt^xyx- h 3 0 0 p p m imu I 
X. Mn*i7 0. 0 0 0, Mw*<l 26, OOOc^^U 
h h'Ddf v;^;l.,-Ky|8^«-^ ( C - 2 ) , ^ 

L^^a-&«5t'J> S 5:5112 L^vi . 
[ 0 1 1 7 ] ^iotutC - 2 i&Sg*IL7tgi, laSl 9 0 
•Cf^-y hrWXLt, 200x/nii7)7-f;PAS:f^^L 

*<0. 51J. 2 5*CKiJ»tSffi^tt$*n . 8GP 

[0118] immms) {^ohva^i^^/i^^iiym 

lil»Sl4fJxxT;KB-2) t:40Ut. ^KHILU 

(Mw87, 000, Mn42, 000 ; BIT, PLA 
2t«BS-ri.. ) 5:6 0S15^}»Som^^c-fe^N'77';l. 
75J^3fcAits 2 1 Ort'^^Uc. -?-<^f^, 2 00 

x:. mnm^TX\ i-^yrhy^h^'^v^aop 

pmttL, ^ffiJKO. 3KPa-C5B#^Rm$-^;t, 
^M^jmtxi-)\,^^^ym^^xy x-h 5 0 0 P P 
m^mMtX. Mn3&558, 000, MwAn86, 0 
0 0c7);K'JtHndri/;^;t.;KyKi^fta^* (C-3) 

i&^^c. %(=tif.:c-3ii^ \m^km^M.izttix^ 
i<m<. itmrni^x-h-ytz. tr^. GPcasst-* 

[0119] (Mt^j4 ) ( h Kodf 
i^*M^*C-4 0-&fi£) 

liI»]^jJf;xXT;KB-3 ) i:3 0tX>t. 4tVf}ra 
y:?hy {Mvf52. 000.Mn32, 000: jy 

T. pcLfc^sa-ri,. ) i:7osi^mw^(r>n\,-^ti-t 

^-iyy/UyyXaitZXtl. 1 7 O'CX-mmUz. '^(^ 
ISOX;. gJRIIHSiT'C. i-^yThy^h^i^ 

KSrSOppmmjnL. MEJgO. 5KPaT6^raR 

3 00ppmS:»L-C. Mn*<44, 000, Mvrtfi 
8 3. 0 0 0 eO;fr ij t F ndf i^^)i'^^ym^^M-^i¥ 
(C-4) '#^>ix;^cC-4t4, ^itf^0^i^4 

[0 120] {mtm5) (:itVt\in^i^^;\,7i(y^ 

SIJ6ISi^Ux;^r;KB-4 ) $r5 0gPk, .■KU?Li! 
(Mwl 60, 0 00, Mn8 5, 00 0 ; OT, PL 

Ast'm^i. ) i5o^i:mnm<7)H^vz-^y<yy 
;W79;^3fcAit, 2 1 ox:-«§iitL^. -eofi, 20 

O-C. aSRHaS^TT, -f:}'yTh9yF^j^H^12 



Oppm^t, MESO. 2KPat'l OB*^RJE§ 
■ti:/L% SJ!5i^7titcx^;PA,di:-9-yij;}^x7 X- h 3 0 
Oppmit^DLT, Mn*<2 7. 0 0 0, Mw*<4 
1 , 0 0 0 <0--K U t H ndf ( C 

-5) $r#^, GPCSJ^T'^-e-^'Sr^tft 

[0 121] (mmme) (^K'jtKDdfs^^/i'^KyK 
^«a^f*c-6co^fig) 

lifflSfit • ^m-K' Jx;^t;U ( B - 5 ) $: 9 OSSt , -"K 
UaK(Mwl43. 000,Mn80, 0 0 0:1^ 

^)-<yy}VyyX:Ji\,Z}^. 1 9 -?-(^ 

^t, 19 01C, s««H§tTT', ^:J'y>fyrn;ir=^fj/ 

h'SrSOppmmSDL, J^BESl. 3KPaT'10^ 
m^^^fz. WWnm,z:L^)\''\^^yWi^xy X- 

h3 00ppm^^afC, Mn*546, 000, Mw 
*«1 0 5. 0 0 0c7);K'Jt Ho^i^^/W^yKSK^ai^ 

» (c-6) -kntz. #^.:h.^cc-6(i, mww>^ 

*tJtL-r¥L<ffi<, tt«{iEli*-(:-S)o;t. 
[0 122] kmrni) (4fJbh'D=3f-i';&;U4Cyi? 
^ftB^C-7<0^B!t) 

IMI»;^;K'Jx>!-7^;KB-6) ^lOgBt, ;KU?L1! 
(Mw2 5 0, 000, Mn 160. 000 ; JjlT, P 
LASfc^B&fS. ) *9 0IS5S:«#IS<0ftV^Jt-fe>''«7 
7';1^77X3HAit, 2 10"CT'mt3t. -e^om, 2 
0 0 'C , M##H^TT-, ^^yy-VyAV rn,-Jf df >^ 
h'$r5 0 0ppmttL, Mfflg2. 0KPaT'4B$ra 
WX,^^tz. mMimz:x,^)V^^^'ym^xy X- 
F3 00ppmS:asJaLT, Mn*<36, 000, Mw 
1 1 5 . 0 0 0 U h H B!^ft«a^ 

fit (c-7) ^%fz. n(i>tLf::c-7ii. mmm<rm- 
m{zitixmL<m<. ^mmi^x-h-ofz. 

[0 123] (ifc!i8«l ) JIWK^ifjxxryKB- 
DSrSOgSi:, PLAli5 0^i:mMm^^fz-t 
^^frjuy^xaazxii. 2 1 ox:Tmm^-tt:. -f-co 
fib, 2 0 QIC, M*#HmTT-, f-^yrF^yb^j/ 
KS: 1 0 0 P pm»L, >;SiETt'8^ia^$-it 
)t. RllBS^7f^txf-;l^4f-9-yg!4^;^7x-h 3 5 0 
PpmSr^jDtT, Mn*<26, 000, Mw*<46, 
0 0 OcOtK'J h h'Qdf v;!?;P^yS!tlil»«?K'JxXT 
;l/tSr^tf-1fJx;^r/l«fiK*^ (C-8) trWc, 
iiJtC-8{i, j§ll«<0^i-i^«tifcLt#t<(5<, tt 

mi-mmm.^x'»)'ofz. ttz. c-8t(i^»07^' 

[0124] (tfc«[fi»l2) ll||i»S|;i^'Jx>^T;KB- 
2) 5r7 0gPi:, PLA4Sr3 Og85-^JfS£7)m^;t-fe 
>'N'57';L'7 7X3lcAit, 2 2 0'CX'mm.^-tfz. ^<r> 
19 5-C. a«S?ffl^TT', i^^TX'5^^m& 

mmjmzx.^)\^if^ym--xy X-V5 

Oppm^JaUt, Mn*{3 8, 000,Mw*«70, 



(13) 12 003 -4 0990 (P2 0 0 3-4#A) 



0 0 0 <7):K 'J h H Ddf i: SiSM^ 'J xxf- 

;PtSr^tf'-K'Jxxr;l4ijStl (C-9) ft<o 

[0126] ^0fl 1 -Hifi^iJ? •C^/oil^vl.-K'J t KD 



tJ:O^^Uv:. IISIfi?iJi-^S6<?y7-C''#i;>ti/c^';h 

Vi? ( A ) i:;Ki;xxf-;l' ( B ) C0®«Jt(i. ^'J t H 

a^-y^jl-Tr.yf^ (A) fc,-K'jx;^T;KB) coftSS 

ijhHndfS^;*;l';Ki^l8 (A) t^^jxxTti^ (B) ff) 

©Mitti. -1fJhb-ndfx>*;u^yi? (A) t*''jx;^ 

[0127] 
[|S3] 









mmm2 




mmmA 


5j« y t K n # 
(A) 


Mw 
Mn 

ttiis (frs) 


PLAl 

170,000 

9%000 

50 


PLA 1 

170,000 

92.000 

90 


PLA2 

87,000 
4^000 
60 


PCL 

57,000 
32.000 
30 


(B) 


fti^fl: (01:) 


B-1 
50 


B-1 
10 


B-2 
40 


B-3 
70 


iK y t K P if 


^y-^'-ife 

Mw 
Mn 

Tg CC) 
Tm Ct) 

3Ky t KP=SPV*/W 


C-1 
108,000 
52,000 
■47, 53 
21. 165 

47/53 


C-2 

126,000 
70,000 
■47, 53 
21. 165 

90/10 


C-3 
186,000 
58,000 
47, 53 
24, 161 

58/42 


C-4 
83,000 
44,000 
-12 
57, 94 

31/69 



[0 1 28] 



[^4] 



( 



14) 32 003-4 0990 (P2003-4jA) 



(A) 



51 

Mn 



(B) 



iK y t: K P =3r 



P LA3 

160,000 
85,000 
5 0 



Mn 
Tg 

Tm CC) 

sj^^-se/ii^y^:;^?^ 



P LA4 

143,000 
92.000 
1 0 



A-4 
5 0 



C-5 
41,000 
27.000 
1 

161 

48/52 



PLA5 

250,000 
160,000 

90 



A-5 
9 0 



A-6 
1 0 



C-6 
105,000 
46.000 
23,55 
115, 170 

1 0/9 0 



C-7 
115,000 
36,000 
47,66 
11. 172 

90/1 0 



[0 129] 







itg^l 


^im\2 


(A) 


Mw 
Mn 

tti&S (fifi) 


PLAl 

170,000 

92,000 

50 


PLA4 

143,000 

92.000 

30 


jKy x;^7^;t. 
(B) 




A-1 
50 


A-1 
70 




jKy-^-i& 

Mw 

Mn 

Tg CC) 
Tm Ct) 

:!Ky t Kp#v';t;;u 
^yS/sKya:;^^ 


C-8 
46,000 
26.000 
-5 1 
23, 160 

3 4/6 6 


C-9 
70,000 
38,000 
-5 0 
23. 160 

2 6/7 4 



[0 1 303 (.mm^) {ifi^):six^)vmm>-\ 

PLAlSrl GOgpi:. C - 1 Sr 1 Ogg5:#/7||g^iUc 
«i|P - 1 Sr#Jt . ^<c.<t/i P - 1 SrfiS 1 9 O^-C* 



'vVrVXtX. 2 0 0;L^In^07-^;^A^f^SLfCo 
[0131] (IIMfi»l9) (;ltUxXr;l^fiK!^P-2 

PLA4Sr 1 OO^i:. C- 3S: 1 OgB&#/?K^iL/;: 

2 0 0 x:-CJia t ^jSM t . ^ y x;!>x;l«!|^J P 

it. #^>fLJtP-2^^-yh5-?aSl gort'^-yhT" 
VXLX. 2 0 0/4mc07-<yWASr#l?L/::, 
10 132] (HMCTIO) (^Ux;?.T;Pfflfig!i^P- 

PLA4$-10 0gSi:. C-4 Sr 1 0g8S-#^|£^Lit 

8 0*Ct«L^r*«'5>10t5HSISa!L. .•KUx;^r;Wffl 

)SftP-3S:#/c, '#^>iiJtP-3SrfiSl QOrX'* 
•yh7'U;^LX, 2 0 0//m(?)7-f;l'A^f^SL;t. 
[0 1 33 3 (UStfl^ll) (!jfJxxr;i.iffl)ig!i*)P- 

PLAlSrl OOgPt, C-5S:3 0gK?:#^S£«|Uv: 
f*. WFi!^ttS!l2 0 LSi&M-C^il^f 
*Matti!!:^:J'x y^' S4f-9--SMX'Vj|IOii^3 0^ 
ra»®§-ti-C';KU-7-fflfi!ctlP-4^ff/c. S{CP4^ 
m2«SfiSaS!2«lifaj<StcJ:oT'<l^-yh^l:Uc. 

P - 4 '^l/ -y h $r as 1 9 0 "C-C* y h L 
X. 2 0 0/im(7)7-f;PAj-f^L;t. 
[0 1 34 3 (II11M12) (^'Jxxr;uefig!HjP- 

PLA4S-10 0a5i:. C-6^ 1 OgP^^-^riaaLit 



(15) 32 003-4 0990 (P20 0 3-4BA) 



8 0-Ct«L^r*>f> 1 O^mmmi. ;K'Jxxt/1^ 

-/hVUXLX. lOOumeoy ^/VA^milt:. 
CO 135] (HJI^IS) (^V:cXT)m^^P- 
6RX/y -( j\^M.^m 

PLA4S:100a5fc. C-7S:1 SgK^^g-'^lgJSL^ 

2 0 0"'CTl]ll^L^*<'i>?I^L, ;K'JxXT;l«?aP 
- 6 Sr#^^, Mt?l!lMttSmtt»{iilia-C">?.^ v hit I 
>t. ^^>iTJtP-6'<l/'-yh«-iijei9 5X:T'*-yhr 
U-XLT. 2 0 0;umc7)7 -f/l/A^-f^L/i, 
[013 6] (it«^J3) (;K'JXXT;Hfflj£ifi!lP-7 

PLAl^ lOO^t, Jt®WlTS[JiU^C-8S:l 

$^-t-s-fflv^T 1 9 ot:r«L^*-'<c>i^t. jku 
x.xT)ummp-7mtz. f#i?>^i^p-7*asi 

9 0'Cf*-y>ru;^L.T> 2 0 0Atm(:07^;l^i^S:f^ 



PLAi^iooajt, itmnx-mkuzc-g^i 

5=Jf-t-$-fflv^t: 1 9 OX:r«t=3:*%ii8l5t, ^KU 
xxr;HfflJi!c!|?5P-8S-f*;rv:. tl-i.fi:tP-8^{afigl 
9 5X:Xt^-/hTUXtX, 2 0 0xim<07 <;l/AS"f^ 

[01381 (JtlSHJIJS) iPLAl<Oy^)]^Afm) 
PLAlS-$£^L^wflfc. Sffil 9 5'C-C*«y hri^Xl 
X. 2 0 0//m<7)7-f;l^ASr#gUc, 

[0139] HMMB- 1 s&t/imms. imm4X' 

DMAiS!lSA>A>c02 5-CT'<7)fifi«3¥tt$, T'U- 
h'rn^ MF*S:^6~^8tcS^t7t:. 
[01401 
[^61 



[01411 





mm 




mtkm9 








p-i 


P-2 


P-3 






PLAl 


PLA4 


PLA4 






100 


100 


1 00 






C-1 


C-3 


C-4 


i:^ 














1 0 


1 0 


1 0 




% 


1 0 


1 2 


9 




J 


0. 38 


0.3 3 


0. 30 


(2 St:) 


GPa 


2. 2 


2. 2 


2. 3 






o 


O 


O 








^mmi 1 


^ffi^i 1 2 


^mmi 3 






P-4 


P-5 


P-6 






PLAl 


PLA4 


PLA4 




B 


100 


100 


1 00 






C-5 


C-6 


C-7 
















30 


1 0 


1 5 


^ — X 


% 


5 


1 2 


9 




J 


0.12 


0.18 


0.3 1 


W=j«#tti*s (2 St:) 


GPa 


1. 4 


1. 9 


1. 7 






O 


O 


O 



[0 1421 



[«8] 



(16) B2 003-4 0990 (P2 0 0 3-44TA) 



IBB 














P-7 


P-8 


PLAl 






P LA 1 


P LA 1 


P LA 1 






10 0 


10 0 


10 0 






C— 8 


C— 9 
















gls 


1 0 


1 0 




— X 


% 


2 2 


2 4 


2 




J 


0. 35 


0. 32 


0. 08 


f&mw^^ (2 5*c) 


GPa 


2. 4 


2. 5 


3. 2 






X 


X 


O 



[0143] *f6HJOilii^raT1#4>^Sdt U t K a=Jf- 
^>fl!tmtl{cJtLT, 2~71g<0iB»SHtS-*L, ft 

[0144] (HSftflailS) (^f^m,m 
%mm 1 ~ 1 4 Tlf ^>itfw;l^ iJxxT/l^fflfig??}?-^-;^ 

[0145] 



[01 ] mmiX'^t>titz^^'} t KD=sf 



[@i] 




29. d 



rriHE] iniN) 



(17) 82 003 -4 0990 (P2 0 0 3-43.A) 



F:^-A(##) 4J002 CF032 CF042 CF052 CF062 
CF072 CF082 CF092 CF102 
CF181 CF182 CF191 GAOO 
GBOl GCOO GGOl GG02 GHOl 
GJOl GK04 
4J029 AA05 AB04 AB07 AC03 AE03 
AE06 AEll AE13 BA02 BA03 
BA04 BA05 BF25 CA02 CA03 
CA04 CA05 CA06 CB05A 
CB06A CC06A EA05 EG09 
HAOl HBOl JB131 JF321 
KB15 KCOl KC06 KE02 



